In 1977 Misra and Sudarshan' pointed out that for conventional Hamiltonians the exact transition rates between orthogonal states vanish. This fact, called the quantummechanical Zeno paradox, makes nonsense of any possible concept of continuous observation based on the standard theory of ideal measurements. It was subsequently shown that Zeno's paradox is an extreme case of the "watchdog effect" The back reaction of the measuring apparatus on the measured system increases with the strength of the coupling between the apparatus and the system, and this back reaction will overcome the original dynamics of the system when the measurement becomes ideal. Generally, the Xeno 
It is well known that the outcome of a quantum measurement6 is always of a statistical nature. In our case the probability of a given outcome n at t = t is (2.1 1) for arbitrary o, .
Then, applying Eq. (2.10) we can express the probability distribution of n +i as the function of the previously observed n, viz. ,
At this point, because of the smooth time dependence of A(t), we can replace P"(r +&) by -its expansion "a+1 P-"(t )+~P-"(t,)+O(a2). Thus, Eq. (2.12) has the form cu"-(n ) =tr[ "P(t )P"(t )]+etr{P"(r)P"(r )+P"-(r )L[P""(r)]}+O(e') (2.13)
The first term on the RHS yields 5-"-".The term con-8 +(If taining P will vanish since the identity tr(P"P ) =0. In view of this the probability distribution of the measured value n +~o f 2 (r +t) depends on n explicitly, viz. , where the transition rates~were introduced according to the notations (2.5) and (2.6). One can see that the series (n ) of the measured values is governed by a certain Markovian stochastic process with the transition matrix given by the formula (2.14) up to e2 terms %e now take the~+0 limit of the above measurement procedure. for all t. At the same time, the measured label function n(t) will obey the continuous analogue of the discrete stochastic process (2.14). Namely, the transition rate from a given integer value, say n of n(t), to another m, will be p(t) =(p(t)) ""=(P"-"&(t))"". The RHS takes diagonal form according to the distribution cu"( t) of the probabihties of n (t) = n at time t, n -1,2, . . . , %: the transition rate (2.16).
Qualitatively speaking, the measuring apparatus captures the state p(t) of the system in a certain time-dependent eigenstate of the observed quantity A (t). p", (t)= X p (t)w "-p""(t)w" In the simplest cases, the off-diagonal elements of p are neglected.
(In particular, they are killed by equations of type p"= -p" /r"with r )0, for all pairs of num. )
Therefore, it is usual to suppose that p is always diagonal in the stationary basis:
where p"(t)~0 for all n and gn, p"(t) =1.
We present the evolution equation for p(t) (2.20 It is a pleasure to acknowledge the helpful discussions with Dr. P. Hrasko.
